Aims: To determine retrospectively the relative usefulness of electron microscopy and immunocytochemistry for tumour diagnosis; to monitor the influence of new antibodies and antisera on the use of these techniques in one laboratory. Methods: During 1980 to 1989 inclusive, 726 tumours were examined by electron microscopy, 862 by immunocytochemistry, and 286 by both techniques. The choice of techniques and, for immunocytochemistry, the range of antibodies used were compared between each category of final diagnosis. Results: During the study period there was a sharp fall in the use of electron microscopy and a corresponding rise in immunocytochemistry. These trends applied to all categories of final tumour diagnosis, but the use of electron microscopy was sustained longer for lesions suspected or eventually confirmed to be melanomas or amine precursor uptake decarboxylation cell carcinoma (APUDomas)-for example, carcinoid tumours. The immunocytochemistry:electron microscopy use ratios ranged from 2-07:1 to 0-44:1 for the categories in which lymphoma and APUDoma, respectively, were the final diagnoses. The abandonment of electron microscopy for suspected or confirmed lymphomas and carcinomas corresponded to the increasing availability of relevant antisera and antibodies. Conclusions: The wider application of immunocytochemistry for tumour diagnosis is endorsed, but electron microscopy should be retained for selected cases in which the results of immunocytochemistry might be predictably ambiguous or otherwise unhelpful.
Most tumours can be identified histologically by routine light microscopy using a limited repertoire of special stains. However, since the 1960s, electron microscopy has been used in many centres'-3 and, since the 1970s, immunocytochemnistry has become increasingly popular. 4 Although these techniques allow tumours to be typed accurately from their ultrastructural features, or from their immunocytochemical profile, there have been very few systematic studies comparing the relative diagnostic usefulness of these methods that would provide an informed basis for their more selective future use.
The aims of this study were to analyse retrospectively how electron microscopy and immunocytochemistry had been used for tumour diagnosis in one histopathology department over a 10 year period. During the period 1980-89 inclusive, many new antibodies and antisera became available and the influence of these on electron microscopy use was determined. Two years have elapsed since the end of the study period, during which the clinical behaviour of the tumours has not caused the final diagnoses to be reviewed.
This type of study can only be performed retrospectively, otherwise the histopathologists' use of these techniques during the study period might have been influenced by the knowledge that their behaviour would be analysed.
Methods
The files of the Department of Histopathology, Royal Hallamshire Hospital, Sheffield, were searched for the accession period 1 January 1980 to 31 December 1989 to recover details of all tumour cases on which either electron microscopy or immunocytochemistry had been performed for diagnostic purposes. The case material was derived from all body systems apart from the female genital tract and the central nervous system; paediatric lesions were also excluded.
Most samples for electron microscopy were taken, subsequent to light microscopy, from tissue that had been fixed routinely in 10% formalin. A few samples from formalin fixed, small biopsy specimens were taken from paraffin wax blocks. The samples were post-fixed in osmium tetroxide, dehydrated, embedded in resin, and thick sections were stained with toluidine blue to facilitate selection of blocks and areas within them for electron microscopy. Thin Another difference between the two techniques affecting their usefulness is that with immunocytochemistry a limited number of antib'odies and antisera has to be selected specially for each case and each reagent has relatively narrow diagnostic potential; the choice should be made rationally.'3 This contrasts with electron microscopy where no specific question has to be framed other than the need to ensure that the small sample that is processed is representative; the range of ultrastructural features that may be disclosed by this technique covers a very wide range of diagnostic possibilities. Sampling is less of a problem with immunocytochemistry; indeed, distinct advantages of this technique include its ability to detect small numbers of cells either confined to one area of the tissue, such as micrometastasis, or camouflaged by an inflammatory infiltrate.
We conclude that in cases in which light microscopy favours melanoma or APUDoma electron microscopy is more likely to yield unequivocal diagnostic information. If the histological pattern favours either lymphoma or carcinoma immunocytochemistry using appropriate primary reagents is the method of first choice. For spindle-cell lesions and other histological patterns favouring a diagnosis of sarcoma, both immunocytochemistry and electron microscopy offer complementary data.
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